Facile synthesis of triterpenoid saponins bearing β-Glu/Gal-(1→3)-β-GluA methyl ester and their cytotoxic activities.
Convenient synthetic strategy toward spinasaponin A methyl ester 1 and calenduloside G methyl ester 2, two natural oleanane-type triterpenoid saponins bearing an unique β-D-glucosyl/galactosyl-(1→3)-β-D-glucuronic acid methyl ester disaccharide moiety, was established. Based on this facile approach, four structurally modified congeners 3-6 with ursolic acid and glycyrrhetinic acid as aglycones were efficiently synthesized. MTT assay revealed the cytotoxicities against cancer cells of the synthesized saponins were varied with the change of aglycones and sugar units. Saponin 2 possessing the most potent cytotoxic effects could induce apoptosis of MCF-7 cells, which was detected by confocal micrographs using DAPI staining and flow cytometry using Annexin V and PI double staining. Furthermore, 2-induced apoptosis in MCF-7 cells was associated with ROS generation and loss of the mitochondria membrane potential (Δψ(m)).